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1
USE AND APPLICATION OF A
PHARMACEUTICAL COMPOSITION
CONTAINING A MIXTURE OF
NATURAL-ORIGIN HETEROCYCLICAL
GUANIDINE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of U.S. application Ser.
No. 11/338,156, filed Jan. 24, 2006, which is a divisional of
U.S. application Ser. No. 10/294,288 filed on Nov. 14, 2002.
This application also claims priority under the Paris Conven-
tion for the Protection of Industrial Property to Chilean Patent
Application Number 2764-2001, filed on Nov. 15, 2001 inthe
Department of Industrial Property in the Republic of Chile.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

Not applicable.
REFERENCE TO MICROFICHE APPENDIX
Not applicable.
FIELD OF THE INVENTION

This invention relates to pharmaceutical compositions
containing heterocyclic guanidine-type compounds and uses
thereof for blocking neuronal transmission. More specifi-
cally, this invention relates to tricyclic 3,4-propinoperhydro-
purines and uses thereof for blocking neuronal transmission.

BACKGROUND OF THE INVENTION

The presence of wrinkles in the neck and face of people are
seen as negative aesthetic effects by social groups. These
marks reflect face aging and increase the subjective aware-
ness of the age of people. Since the beginning of civilization,
natural or synthetic chemical compounds have been used and
procedures have been developed (i.e. plastic surgery) to alle-
viate this problem. For example, plastic surgeons and cos-
metic centers have been experimenting with and using Botu-
lin A toxin as a pharmaceutical preparation that produces
facial rejuvenation by removing face wrinkles Botulin A
toxin is a neurotoxin that acts by chemiodenervation, or
blocking the presynaptic release of the neurotransmitter ace-
tylcholine in the neuromuscular plate, thus interfering with
neuromuscular transmission, paralysing the muscle and pre-
venting its contraction for a period of up to 4 months. Applied
locally in the face of people, its effect is a facial rejuvenation
that appears within 7-10 days after the toxin is applied, and
has a duration of approximately 4 months. Botulin A toxin has
been used for the treatment of diseases associated with mus-
cular spasm, focal dystonia, sphincter relaxation (achalasia
and anal fissure), hyperhydrosis and urinary bladder relax-
ation.

While Botulin A toxin is effective as a facial rejuvenate, it
is an enzyme that is inherently unstable. This instability
makes its use and handling complicated and less desirable. In
fact, it requires freezing before using and must be used within
four hours of opening the container. Because it is an enzyme,
Botulin A toxin also generates antibodies that prevent its use
in consecutive injections and can also induce an allergic
response. In addition, its results are delayed 7-10 days, which
is undesirable for patients wanting an immediate result.
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Accordingly, aneed exists for a facial rejuvenate that is stable,
fast-acting and that is not an enzyme.

SUMMARY OF THE INVENTION

In accordance with the objects of the invention, novel com-
positions and methods are provided. In one aspect of the
invention, pharmaceutical compositions for interfering with
neuronal transmission comprising an effective amount of at
least one tricyclic 3,4-propinoperhydropurine are provided.

In a second aspect of the invention, preparations for facial
rejuvenation are provided that comprise an effective amount
of the composition of the invention and a facial cream.

In a third aspect of the invention, methods of interfering
with neuronal transmission comprising contacting a neuron
with an effective amount of the pharmaceutical compositions
of the invention are provided.

In a fourth aspect of the invention, methods of interfering
with muscle contracting comprising contacting a muscle with
an effective amount of the composition of the invention are
provided.

DETAILED DESCRIPTION OF THE DRAWINGS

FIG. 1 is an illustration of an application pattern for the
treatment of a human face.

DETAILED DESCRIPTION OF THE INVENTION

In accordance with the present invention, it has been dis-
covered that compositions comprising heterocyclic guani-
dine-type compounds, and more specifically tricyclic 3,4-
propinoperhydropurines, can be used for many cosmetic or
clinical applications, without any surgery, side effects, aller-
gies, immune rejection or hematoma. The compositions of
the invention may be used to treat conditions including, but
not limited to blepharospasm, strabismus, focal dystonia,
sphinceter relaxation (achalasia and anal fissure), hyperhy-
drosis, urinary bladder relaxation, muscular spasm-related
pain management, muscular spasms, improved wound heal-
ing and facial wrinkling. In accordance with the present
invention, muscular relaxation is immediate, usually occur-
ring in less than five minutes.

The compositions of the invention comprise an effective
amount of at least one tricyclic 3,4-propinoperhydropurine
represented by the following structure:

wherein R, and R, are independently Hor OH; R, and R are
independently H or OSO;; and R4 is independently
COONH,, OH, H, COONHSO; or COOCHj,; and a pharma-
cologically acceptable carrier. These tricyclic 3,4-propinop-
erhydropurines may be purified from dinoflagellates, cyano-
bacterias and also may be accumulated by highly
contaminated mollusks, which are also temporary muscular
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relaxants when locally injected. Any pharmacologically
acceptable carrier may be used, including but not limited to
water. The compounds of the invention are generally diluted
in a solution of acetic acid or 0.09% sodium chloride.

As used herein, “an effective amount™ is that amount suf-
ficient to interfere with neuronal transmission by blocking the
presynaptic release of the neurotransmitter acetylcholine in
the neuromuscular plate, thus interfering with transmission,
paralysing the muscle and preventing it from contracting, or
producing a relaxation of contracted muscles. For example,
an effective amount of the compositions of the invention may
be a 100 to 800 microliter dose of forty units per milliliter
solution of tricyclic 3,4-propinoperhydropurines. The unit of
activity is the amount of the composition of the invention
necessary to block the muscular contractions of the crural
biceps of a mouse leg for 1.5 to 2.0 hours. The compounds of
the invention are generally diluted with a 10 mM (millimo-
lar), pH 4 solution of acetic acid. In one specific embodiment
of the invention, the compositions of the invention comprise
40 units per milliliter of a 10 mM, pH 4 solution of acetic acid.

In one embodiment of the invention, and with reference to
Table 1 below, the pharmaceutical compositions of the inven-
tion comprise Saxitoxin. In a second embodiment of the
invention, the pharmaceutical compositions of the invention
comprise Gonyautoxin 2. In a third embodiment of the inven-
tion, the pharmaceutical compositions of the invention com-
prise Gonyautoxin 3. In a forth embodiment of the invention,
the pharmaceutical compositions of the invention comprise
Gonyautoxin 4. In a fifth embodiment of the invention, the
pharmaceutical compositions of the invention comprise Gon-
yautoxin 5. In a sixth embodiment of the invention, the phar-
maceutical compositions of the invention comprise neoSax-
toxin. In a seventh embodiment of the invention, the
pharmaceutical compositions of the invention comprise Gon-
yautoxin 1. In an eighth embodiment of the invention, the
pharmaceutical compositions of the invention comprise
Decarbamoyl-Saxitoxin.

TABLE 1

Tricyclic 3.4-propinoperhydropurines

Compound R, R, R, R, Rs
Saxitoxin H H H COONH, OH
neoSaxitoxin ~ OH H H COONH, OH
Decarbamoyl- OH H H OH OH
Saxitoxin

Gonyautoxin 1  OH H OS07; COONH, OH
Gonyautoxin2 H H OSO07; COONH, OH
Gonyautoxin 3 H 0OSO™; H COONH, OH
Gonyautoxin 4 OH OSO™; H COONH, OH
Gonyautoxin 5 H H H COONHSO™; OH

In specific embodiments of the invention, the pharmaceu-
tical compositions comprise a mixture of tricyclic 3,4-propi-
noperhydropurines. The compounds are purified and used
individually and/or mixed together. In one preferred embodi-
ment, the pharmaceutical compositions of the invention com-
prise a mixture of Gonyautoxin 2, Gonyautoxin 3, and Sax-
itoxin. In another preferred embodiment, the pharmaceutical
compositions of the invention comprise a mixture of Gonyau-
toxin 4, Gonyautoxin 1, Gonyautoxin 5, Gonyautoxin 3 and
Gonyautoxin 2. In yet another preferred embodiment, the
pharmaceutical compositions of the invention comprise
neoSaxitoxin and Gonyautoxin 2. In still another preferred
embodiment, the pharmaceutical compositions of the inven-
tion comprise a mixture of Saxitoxin, neoSaxitoxin; Decar-
bamoyl-Saxitoxin, Gonyautoxin 3 and Gonyautoxin 2. It
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should be understood by those of skill in the art that other
mixtures and combinations of tricyclic 3,4-propinoperhydro-
purines are within the scope of this invention.

In one embodiment of the invention, the compounds of the
invention are used in combination with an effective amount of
Botulin A toxin. In this embodiment, the pharmaceutical
compositions of the invention comprise an effective amount
of Botulin A toxin and an effective amount of at least one
tricyclic 3,4-propinoperhydropurine. The combination may
be used in any cosmetic or clinical application in which the
compounds of the invention, or Botulin A toxin are used, for
example, blepharospasm, strabismus, focal dystonia, sphinc-
ter relaxation (achalasia and anal fissure), hyperhydrosis, uri-
nary bladder relaxation, muscular spasm-related pain man-
agement, muscular spasms, improved wound healing, and
facial wrinkle removal.

These pharmaceutical compositions of the invention may
be used for many cosmetic and clinical applications includ-
ing, but not limited to blepharospasm, strabismus, focal dys-
tonia, sphincter relaxation (achalasia and anal fissure), hype-
rhydrosis, urinary bladder relaxation, muscular spasm-
related pain management, muscular spasms, improved
wound healing, and facial wrinkle removal. Generally, the
pharmaceutical compositions of the invention are applied
locally in the form of preparations. To form preparations, an
effective amount of the pharmaceutical compositions of the
invention are added to a facial cream complete with its coad-
juvants. Unlike Botulin A toxin, these preparations are stable
at room temperature, do not require refrigeration, are steril-
izable, do not generate antibodies, are not peptide in nature,
act immediately, and may be injected repeatedly without any
side effects.

Without being bound by theory, when applied locally, these
compounds carry out their antispasmodic action by blocking
the spreading of nervous impulse, or neuronal transmission,
by reversibly binding to the sole biological molecular recep-
tor, i.e. the voltage gated sodium channel, present in all neu-
rons and excitable cells. By binding to this channel, there is no
entry of sodium to the neuronal cell; depolarization does not
occur and, therefore, propagation of the impulse is stopped.
This action mechanism blocks the presynaptic release of the
neurotransmitter acetylcholine in the neuromuscular plate,
thus interfering with neuromuscular transmission, paralysing
the muscle and preventing it from contracting, or producing a
relaxation of muscles contracted by pathological problems.
This mechanism is particularly efficient for cosmetic pur-
poses, as it does not let some facial muscles contract, all of
them associated with and responsible for the formation of
wrinkles, thus producing the sought-after effect of facial reju-
venation.

The pharmaceutical preparations of the invention are
applied locally around the muscle that is to be paralysed or
prevented from contracting. The application should be in
amounts of no more than one milliliter in different places
around the muscle, particularly around the areas of greatest
innervations. The unit of activity is the amount of the com-
positions of the invention necessary to block the contractions
of the crural biceps of a mouse leg for 1.5 to 2 hours. The
preferred dosage rate is 100 to 800 microliters per injected
point, depending on the size, irrigation and anatomical loca-
tion of the muscle, while maintaining a concentration of
20-40 units/milliliter. The effect is immediately apparent,
generally occurring a maximum of thirty seconds after injec-
tion. The maximum effect may be seen within 15 minutes. Its
effective duration depends on the dose administered, the
muscle in question, as well as the volume and specific com-
position administered. This is the pattern for all clinical appli-
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cations and pathologies. The injection may be accomplished
by using a 1 milliliter, tuberculin-type disposable syringe
with a twenty-seven to thirty gauge needle. In the case of
strabismus, a dose of twenty to forty units in a volume of
50-100 microliters may be injected in the orbicular muscle.
Use of the pharmaceutical preparations of the invention is
limited to individuals over twelve years old. There is no
contraindication for pregnant women.

The advantageous properties of this invention can be
observed by reference to the following example, which is
meant to illustrate, and not limit, the invention in any way.

Example

Before the application, a photographic record is made of
the person to be treated, first with her face resting and relaxed,
and then, frowning and producing a maximum facial contrac-
tion. The person then places ice on their forehead and on the
two lateral zones where the preparation is to be injected. With
reference to FIG. 1, the application should follow a specific
pattern. A volume is injected alongside each black-dot injec-
tion point shown in FIG. 1. A pharmaceutical composition
comprisinga (2:1:1 volume/volume) mixture of Gonyautoxin
2, Gonyautoxin 3 and Saxitoxin mixture is applied at a dose of
40 units/milliliter. Each injection is made with a 1 milliliter,
tuberculin-type disposable syringe with a 27-30 gauge
needle. After injecting, the point of injection is disinfected
with a gauze soaked in bi-alcohol or in any other disinfectant.
The total amount required to complete the face treatment is
1.7 milliliters.

The expected result is an immediate inability to frown and
to show lines when the face is resting. The person experiences
a feeling of facial stretching similar to that felt when applying
a facial cream mask. After that, ice is applied on the injected
zones for five minutes. Thirty minutes after the application,
the patient gets used to the feeling of facial stretching. At that
time, the person walks out with no discernible wrinkles, a
rejuvenated facial look, no face marks or hematoma, and
completely normal. The face recovers its normal color within
twenty minutes, depending on how relaxed the injected
patient has become. The whole application procedure takes
ten minutes at the most, and produces a very slight pain from
the needle and the injected solution. The pain disappears as
soon as the syringe is withdrawn. There are no traumas of any
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kind, nor any sequelae. The patient may be checked the next
day and every fifteen days thereafter. At this dose, the effect
lasts for one month. After the first month, the treatment may
be repeated as often as necessary.

In view of the above, it will be seen that all the objects and
features of the present invention are achieved, and other
advantageous results obtained. The examples and description
of'the invention contained herein is illustrative only, and is not
intended in a limiting sense.

What is claimed is:

1. A method of treating facial wrinkling comprising admin-
istering a therapeutically effective amount of a composition
consisting of Gonyautoxin 2 and Gonyautoxin 3 and a phar-
maceutically acceptable carrier, wherein said administering
is without trauma or sequelae.

2. The method of claim 1, wherein the carrier is acetic acid.

3. The method of claim 1, wherein the composition is
administered via injection at the site of the facial wrinkling.

4. The method of claim 3, wherein the amount of the
composition injected is one milliliter with a concentration of
20-40 units per milliliter.

5. The method of claim 1, wherein the composition is
applied locally in the form of a preparation.

6. The method of claim 5, wherein the preparation is a
facial cream.

7. A method of treating facial wrinkling comprising admin-
istering a therapeutically effective amount of a composition
consisting of an active ingredient selected from the group
consisting of Gonyautoxin 1, Gonyautoxin 2, Gonyautoxin 3,
Gonyautoxin 4, Gonyautoxin 5, and combinations thereof,
and a pharmaceutically acceptable carrier, wherein said
administering is without trauma or sequelae.

8. The method of claim 7, wherein the carrier is acetic acid.

9. The method of claim 7, wherein the composition is
administered via injection at the site of the facial wrinkling.

10. The method of claim 9, wherein the amount of the
composition injected is one milliliter with a concentration of
20-40 units per milliliter.

11. The method of claim 7, wherein the composition is
applied locally in the form of a preparation.

12. The method of claim 11, wherein the preparation is a
facial cream.



